The study of binary mixtures of atomic (He, Ar, Xe, etc.) and diatomic (N 2 , O 2 , H 2 , etc.) molecular solids is relevant for a better understanding of the interior of the giant planets. It has lead to the discovery of a new type of compound -the van der Waals (vdW) compound -and provides essential information on the interactions among simple molecules.
Neutron diffraction study on the pressure-induced cubictetragonal structural distortion in LaD 2 using total scattering spectrometer NOVA M. Honda, a T. Hattori Rare-earth metals absorb large amount of hydrogen to form di and trihydrides. For a dihydride LaH 2 , in which hydrogen atoms are accomodated in the tetrahedral interstitial sites of the host fcc metal lattice alone and the octahedral sites remain empty, we found a pressureinduced phase separation by synchrotron radiation X-ray diffraction [1] . We also found a lattice distortion from the cubic to a tetragonal one before the phase separation. X-ray diffraction measurements, however, provided no information on the hydrogen positions and occupancies in the metal lattice. They are crutial for undestanding the origin of the lattice distortion and hence the mechanism of the phase separation.
High-pressure neutron diffraction experiments were performed for LaD 2 with a total scattering spectrometer NOVA constracted at J-PARC [2] . Rietveld analysis of an ambient pressure profile of a powder sample yielded a lattice constant a=5.652 (2)Å and hydrogen occupancies 0.94(4) at T-site and 0.09(6) at O-site. In the high pressure experiments, we used a Paris-Edinburgh cell [3] . High pressures up to 10 GPa and above were genarated with single toroid anvils made of tungsten carbide and double toroid anvils of sintered diamond, respectively. LaD 2 powder was encapsulated in a gasket made of TiZr null alloy together with a pressure medium of deuterated methanolethanol 4:1 mixture. We obtained diffraction profiles at ten pressure conditions from 0.1 to 17GPa.
The fcc lattice of LaD 2 began distortion to a tetragonal lattice around 7GPa. The peak splitting arising from the tetragonal distortion increased in magnitude on further compression to the phase separation pressure of 11 GPa. A similar lattice distortion has been reported for superstoichiometric LaH 2+δ , in which excess hydrogen atoms occupy the O-sites to make the cubic lattice distorted [4] . Partial transfer of the T-site D atoms into the O-sites in LaD 2 is one possible cause for the distortion. Refinement of the diffraction profiles measured for the tetragonal phase at several pressure points are carrying out now. The microscopic mechanism of the cubic-tetragonal structural trasition and the following phase separation will be discussed on the basis of the refined structural parameters.
